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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To form an insulating film of the title 
semiconductor device having excellent film quality and 
padding property leaving no void at all. 

CONSTITUTION: A BPSG film 12 is formed on the 
surface of a silicon wafer 11, metallic wirings 13 are 
formed on the BPSG film 12, and after the formation of 
plasma TEOS CVD film 14, the surface of underneath 
films are processed with an organic compound such as 
ethanol, methanol or water solution or organic solvent 
solution thereof. Next, an insulating film 15 is formed by 
CVD process using an organic silicon comMound such 
as TEOS, TMOS etc. as a material gas e.g. atmospheric 
pressure ozone TEOS CVD process. Throguth these 
procedures, the insulating film 15 having excellent film 
quality and padding property leaving no void at all can be 
formed by processing the surface of the underneath films 
with organic compound. 
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[88*^3] gitEW«>' 7 >ft TEOS. TMOS, 
OMCTS. HMDS, SOB, DADBS SfcfiSOP tt^Ct^^S 10 

[if*rg4] ffitd&imffii£<Dm ohs. co 
coc as. so i si5j:af!(R(R=Hifc»ir^^ji, 

s^(iM^is^<t^%<t-r^ c £ £ # m £ -r * §n # 1 

E«©#35#g»<D 3! Strife. 

5 J mrSBOHS^iTSWf&tt^SrX^ y- 
JU^fclS* ^ y — ^<bt5 C <t-f Sfg3c*S 4 £ 

[Ht*iI6] 60E*aSIK£. &35f#x*Ej£:;tf;*£-r 20 
tm^i!7) Si5b2S^^x ic;r*y>£im*.<5 «t £ & tc 
[fS#^8) iniH2Ti£$aS£fT? tAmjfc:. TiteJe&^l 

(Dmm^m. 30 
%a<D%m&Ti\!immTz> z t&ftmt-tzm&mi sets 

im#m 1 1] BSETi&MSgSrfT^iasafc. 

1 1 mM(D¥m&gim(Dmm3j&. 

CVD MT'Jgfi£T-5 Z <h£4$m fr-5SS*3S 1 1E«ECD^ 

(Dfrmm&tzitftmmmmmtir z z t ^ttutt^ii 50 



Jg h 5 W — Mc tt-f H — M$L~$~ & Z 

a. 

COOOl] 

CD-y--T K^* — JU<h LT^T5 Z £&-?%&&&$£& 
[ 0 0 O 2 J 

7 7. b it tfjzZ < U. O , Z<DUDdhtf^/*-f xmmj^ 

[0003] -y-^i^n >-?/W ^fflOM^JgaSlcgg 
#^n5^ttibTfi. it ^ 5 ^ n >^- — 

<t¥m.tt&-B:&ttV\)m ^fc. CVD ^ 

£ LTtiy^X^CVD.^ffCVD ffi, ^JECVD ffi. iJDJECV 
D ffi, Tiefad^CVD ffi^f^SgjfcJ: Dtg&StiTU*. 

[0004] ^n^o^, &mis^>$:mmtfx t b. 

en (c ^- v > # x £ m A x # jec vori t jb£ u ^Jg © 

-7769 5^#g^ I" mm<t^J 56, No. 7 (1988), 527 -53 
2 Hfc<!:k:E«£ttTlr>£. W ft -> ^ > t L X tiTEOS ( t 
et rae thoxyor thos i I icate), TMOS (t et raote thoxyor Ihos i 
I i ca 1 e) , OMCTS (octamethylcycloletrasi loxane), HMDS 
(hexamelhyld is i I oxane) , TMCTS ( t e t r aoe t tiy I eye 1 o 1 e t r 
asiloxane), SOB (trioelhylsilyl borate), DADBS (d i ac e 
t oxyd i-ter t i ary-bu t oxys i lane) , SOP (t rimethyJs i lyl 
phosphate) ^ct'7i^3ai6>nxi^-5. 
[0 0 0 5 ] it. ft»«aRiLTffl^6,n*tt»K 

t3*3UT=b. vls] fA'< xo^^ifi^ft. m&m<ttzft 
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fil±&& <^?££ Ctli$£izm?9V&fr <b<D 

Tjc Og A * &fc <"fc tf> -C & 3 . 
[0006] 

0<J^tf¥J* 3 ^(C^fr^tlfc rm&¥£S:5tAj , 111 
#7^(0652 -658 ICE*S*lt^4. C © £ ^> t~ il 

[ 0 0 0 7 ] $ £ tC, 5 >£flH»fcCVD ffi 

tfjgAl/TUfcfc*. WaftiBtt*«iS^ti 20 

CO 0 0 8 ] ±i£L,fc2K*«o«»Bi©3gj5t^ra©^c J sS& 
[ 0 0 0 9 ) *38IB©Btt»i-tj£bfcfi£3fc<*>*fe»&)&jS; 

<. ®mm<Dmtb&fr&i$£.zff&*v>#'< formic & 
l r^ffl r <d tz &m -v h % £ <t t as ti & # £ # 

[001 o } 

BET* -I t %ftm£1rz> h<DT'&Z>. 2^^B^(ci3UT 

7>tl/TH 4 AlAtfJii&LfcTEOS. TMOS. 0KTS, H.MD 
S, SOB, DADBS SfctiSOP tti^t^T$5^. ffetf) 
-> 7 > -ffc IS fr & d <h fcTSS. ssc. #f£ 

^tJ:S¥MI#:SB©5aj&^teK:fc^Tli. bu 12 & S fi& 
«=©%^fll&!fe«r, OHS, COS. C0C £. CNS. NO, S 
:fc«fctfKR{R = H£ fete 7.^* JUS) <Dft<D'J?U< tfeia 50 
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[0011] i^L^cJ:7t. TiteBS^frpfe^oW 

H, x— ^ju, ^h>-y^rj^-Jk #;^>^, 

- h □ 7JU7J >. 7 5 >. 7i/J^h'JjP, §575 F . 

«&fl&»e«S*i — flffT^n— ;U^(0H S) :y^y-;K in 
r^y — ;t>. I - t'd/V-A, 2-7'D/V-;k l — 
79 s— ju, 2 - 1 - :/n/t J — 2 5> 

J— ;U. 2 - ^^JU- 2 - A / — JU, l-^>^ry 

- JW. — 3-^^Jl^-2 — 

y^y-ju. 2 - 2 - y$ j — )v. i - ^\ + -t*- 

- 2 -^--^ 

3ff «E7*3-JI/jS(0H S) : *< > it T )\, zi — )\, . 

fry i ) & t — ju 

mmmf&ft&M7 )is^-)\sm%.zf^<omm& coh ^) : 

^ / -f y 7?A2-fA, ^nL^>i/'J ^ ^ 
^ JU X — 5- . X J- U > if »J 3 — i? >t 5^ x — ^ , 
yXfU>^ t J3-J|/ ; £//^^X-fJk vlf b >- 

y U n — ;(.^e y x^;i/x — xJL-, u =1 — 

-^^ ^jux-^;u 

X — xiKCOCS) : ylf/Px-fJk v^-4= : y->. y^ 
h7t FD77>, rF7t H D 7 Jl/ 7 'J 7 ;m — 
ir h > - -7" h7JL-3-;KC0 :7th>, 2-^5^ 

y>s y7t h >7^3-Jk r^^n^i7h>, 

n h D >(?I0,S) :xSpy^>, "hnx^ 

>, - h □ 7' □ > , ~ h □ ^ > -tz > 



( 4 

5 

7 5 >(NR:R=H) 

'J >. h)V^-jy* I?l/>y75>. yI^JV7 5 

^7£>. 5?:7*^Jl>7S >. MJX^JU7=>. h'Jn 

7y^-MJJ^(CS S) :7-kh-h'J^. ^DtT^- 
/xMJJU. 7fD-MJ;P. 7i"Jn-MJJk 

^ u d - h >j ^ , ^ > k 'j ;v io 

£7£ H (!*R:R=7JU*;Ug) 

^AA7> N-^f J^JVA75 H. N. N-:xy< 
^;biTviUA7aH. N-^f Jl/7tK7 = h*. N. N- 
y?>^;U7-tr h75h*. 

>. t^J^'J>. 2-en'JyV>. 1 - )V - 2 - 

[O0 12] fflE»SK*it*^ffirie*C«toX 

fh77J^ + yy7>( st-JU h^-T SEX^^;l/) :^ h 
^ ^ h * zs-is 5 > (TMOS) , f F7lh + ->y7> (TEO 

is ^ > . y^h^nyh* 
7 )\s*)UT)V Zi*->~>5 > : *f)V h 1 J * 
>. >f JVh'JlK + ^y7>, h 'J n yp^^ 30 

5>v-5>. /f^MJ-f y^o^+y^^y. X ^ Jl* h 
'J * h l^Jl/MJxS*^->7>. X3^ 

h U nyD^^y->7>, l?^MJ-f y^D^*y-y 
f-;i/h'J^H : yy7>. b'xJU K 'J x is 

^~>V7>. S^^A^X >. ylJJl'y^ 

h+yy7>» ylf^yXh + ^y?^. x ^ ^ >? 
n T^D * * v 7 > . i?Xf Jtv-f V^Df^y->7 

* 7 > . ^ * ^ ;i> t' x yv * V * -> -> ^ > . ^ >■ 
h*x;[/X h + >"> 7 > 

ip'JyDtf >:f F7+7 ( ^ ? ^ + ) > ^ 

> 

->^7 o ->*-tf 7^ ->y* Px b 7 

(OMCTS) . ^>^/?;i/->i?D^h7->o + i7->. ^ h 
7^fjVyi70fh7VD^^>, ^\=^+J-^ t^^v ^ n 
h>J->P^-y->, h'J^^Jl/i'i'D h'JyD*-y-> 
v>D^^>:^*tM?^l'S ; ->n=* i -tJ-> (HMDS) . 7- h 
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^yyyn+^>. ^^+t;*h^i'> r i'D3r+h> 

7 ju -> 7 > : * y * ^ ;p -> 7 > . v >t ^ ^ -> ? > . 

h'J^?;k>7>. MJlf^y7>. ^ h 7 * ^Jl- •> 
fb7lf)k>7>. 7 »J JU h U > t^v-^ >. 

> U ^75 >:y^ tVU MJ^ 7)1? is l J J17 5. >, ~>"X 
^h'J>?;Vy'JJI/7i> 

y7>gIS^^^: 75/7'Dejt'h'Jlh + yy7 
>, h 'J^7 t JU>'J;U7> : K. h'J^5 : ;i,y'j;k>7t 
-f H 

^ JW -> ^7 □ h 'J ~> 7 -tf > 

Aoy >fl;iy 7 >&£ZSmm&: h U ^^;U>7 DOy7 
>, h'Jlf J^DD->7>. MJnyDtfJ^ODy 

^ > . ^^;U>?^DD>^>. i?^ D D 

^DD^?-il'y/5 : ;^ODy7y, i'DD^f M>'J 

*^)l~>5>* i?DD7'Dt:jM?;l'y^DOy7>. 

£>^>. > ? x^;i^> 7 !y-Dn->7>, ^^^b'x^u^i?^ 

D>^>. ^^JWJ^aOy7>. X?^h'Ji7DP 
z/5>. t'rJU-'J^ PD->7>. h'j7DD7'Dtf;U 
N'Ji'PDi/^y. KU7Dn7'ne^KiJ^ N + y -> 

W^^r-T mfc&%) £ VTtt. h'JXf h'Jyt^ 
^^-P^^) x^^XSOB) . h'J7( hUyt?Jl^i>P^ 
>) *^*:U;KS0P) , y*7t h^FyyHert-7' h + y- 
is 5 > (DADBS) ftilfefflt^Ci^T^S. 

[0013] sac. aai8*aD*sat Ltfi. miB^-mrt: 

-?>7D-3- hjagtef^lffcCfctfT^- 
tUT^^X^-CVD TEGS SSG8E£^l£L. ^<0^®^r 
X t*>n-^ICJ:5X^y-;UjEfig$fTO^:^tC. TEOS 
£®*4^/^<!:-rsStfiE^*/>-CVD fei;J;oTAP 0, -rE 
OS CVD NSGfK£i&j£-r*. 
[0014] 

^a^r-f 3Sfl:-&tt*ISf4^^t-r*CVD file 
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f z j: o x ^ m ra ^ o ^ & * & # -c m K ^ & » ft Ift 
5? s^i * ?mc j: ^ r # a k # fo 2 *i . 5j-oh 

— ;H!©#fi££ft^TtA3 £ <t ^t^i^tc^® 
[fls l ) 

-O — H 



10 



20 



otl^. Si -OH Kit. C<Oftmv>&#>tzm&<D&^tt 
=P -C & 5 7K ^ 7 ) U=> - J W ft a «: % < & js -r S tt « # fe 

3*l££3ttW«*fc^tt©fi9©a&-eSfco-C< >- 
* n A*^>^>i*>^©matt4&»tt£ffiKMS 

Si(0C,Hi),+ 6 CO] =H0-Si (0C ; H 5 ), 
Tftfr 5SiK*££LTVs5X h &Sfc IS* 'Pfc.kS 

CO ^TttSfcttftKA^fiEttSCO, *tH,0 iUc^. 

^y-^ (CH.OH > . TirKTJL-^tK (CH,CH0) 
7t^A7^rt K (HCHO) . mm (CHiCOOH ) 



40 



#*7;m*S'Ji'g©3*&£J&T* o . m^itx? s — 

)U : C, H s OH i: tOTsI T 
C^tS 2 1 Si-OH +C t H i 0H-Si-0C ( H i +H,0 

-0C,H, ©e^liffiae>T^HTfc D. Si©g£*8Hfcjg|CD J: 

cjKBK^n&si-ocH, (5400 n<Dm.it&&m%.T? 'h&'t' 

;m - ^ £ (C cfc S «l3g T* x X 5" ;Mfc s & t» £ S t> CD 

i^A^n^. ^rncLTfc. ccoj: ? ic©^ftv^ 
iix*^;Mt snAc->7 y-;Ki, £ilfc!ft*te2j£ifc 

«jasjWB3?ift o. «#a©3fffl3*a<Dffittt^i u«r*3 

fcft*7^. l^7iHKRJ&*g:tJ:5«:7*3-A'fi 
[0017] 

2. 0,-TEOS &®fKfflft¥R]£ch£te4*©j£j«fl:3£a 
0,-TEOS (D^CVD sKICtf^tSZffii©^ 

H0-Si J, (A) T. ^^)J:aftIE0S CSi(0C 

*_<^ns. ft±s. TEostOi tiiesttK^-B-r. ^^ff>gg 

[^3] 

-2C0 ; +2H,0 — CI) 

(HCQQH ) fti*Sgfiti!)Oi^6tl5. p -O 
©4»fia#te, >D+lf >M^ft: : (C r H, 0), Si-0-Si(OC 
Hi), ( B) T^$. £tttf_bK(l) ^tm5v7> 
-Jl/^ffil* (A) (0«S-&CJ:^T(2)ftSVMi(2' ) © 



2H0-Si(0C,H»), ^(CiHjO), S i -0-S i (OC, H 5 ) , + H, 0 —(2) 
SiCQCH*). +H0-SI (OCHi), =(C t H 5 0), S i -0-S i (OC, H, ) , + C, OH —(2') 

[0018] &te*T<ov7 y-^<o^t&t±--iftic*g^ ^tt>s-&^ (b) tc^^t-rs %<ot^x e,n^. 
t^^btis^T. v^y-ji-*^^ (a) ii. ittew ut s ] 

^T, (2), (2' ) ft£W^KlSI:J:oT?lt:yD 

Si(0C,H ( )«-*H0-Si(0C,H,), (A) Si-O-Si (QC, H.) : ( B ) 
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[00 19] L/c^-?Ty7>'-^1 i rBl^ (A) J5£ flU 

x h + ->ScD^V >^<tfci;S^ •J-/7/-JI' (Si (OH) 
. , n>l) ft. f lT4^Lfcy7;-J!/^lit^li 

tit-r hiJio. ::^*s*sEIi (a) ^stx©^ 
-r-s. t ('Oct ? cistf e>** (&^-#*?ig 

. (A) ti££fgttT&*fc#fC*f B mtf>^< 
<A^M<. tf^&rt*:*:** < 9 . (A) 10 

y|^SItt5;i:l:^5. * fc~>7 /-JU^^C5* ££l 

[ 0 0 2 0 1 cnt^i^lcya+f yl^^t^ 
(B) MrttSC 0 K< ^ 

s^^ES^wm^^o^-s^s^tc^^K^t ess 
nt^^^soi*. ^tat/Sii (b) 

(B) AA^V 1 ©!?. 777y^^l/';->* 

[0021] (a) , (b) u-^no + raflE* 4 

tCifi^<. fc^il/. (A) . (B) — ^fc'tt 

H4--r*£^Sc:£tt£:<, #(::2Q2Mt^S 

(DJ^^/^^^-^^TtfeOSSt^SStC^^T (A) f 
[0 0 2 2 ] 3. TiftcoSffittSBt^ffift^-EfS©^ 

— Jl^flltt (A) £ft#&«fc«>. 

^iSltO. ffi(0->7 /-JU^Kft: <A) l3«fc£fl-JtlD£ 
gtt^CiT*. t is 7 / -^^ffltt: (A) 

EttfcflftSr J;£lgiif IB^&^LTiifrt- 
.S. ->D^iJ->m^* (B) ic J; 5 t> * S<J£te4>ft 50 
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^a*->7>'-;i' i f <a) t^fr o-cmn?z> tm*. 

±TCD0,-TE0S O^iMtiCfO^-fyT^St^^e 

[ 0 0 2 3 ] *38Wo«t 5 f:T**6SK$t«fl:^»T 
(A) A*Sffit;:«*£*L3c:<httfc<3&: 

(b) fcseftT^sm^i^sfcai). §v^^e£^ 
^t*a©*-c->D*-9->a^«E (B) ©$j^a*E5< & 

3. >-D^iJ->M-&^ (B) B. S&3t®£^®3g73fC 

(B) T — f£T£.tD?iZ> £ * >5 / -)l>*pr<3 

# (A) liWKfe®f $nt. £*&<Dif *Sf*3:T;>n=3r 
-tr >m^^ (B) WS£«i7i«^«ct>io TiifrT* C iitC 

[0 0 2 4] -T13Lt)*>. l£mfiil©a« ©1*181*. 

[ 0 0 2 5 ] 5^®3S * C «fcoT^o^-y->S^- 

* (B) A*2S»-r^fi fc*0BBoiSSK:l3UT. £>a^-y 

7 □-^tt^Sfc^lcliMS LV^. -> d --^ -+t > jg ^ 0^ 

[0 0 2 6 ] S Ac, TitH^M^^m^l^^li. ^^^^ 
x 7 t h:>$-ttft^i&^f 57tf>3 - SMS 



It 

set****. ^Tti*>&mizmm?2>£t&~czz>. 

[ 0 0 2 7] 

^T5u t^STf* SSffl© — feO-C* 
5. ff^t >A 1 ©WSSICttt-^ 2 VlZlf 

ioicts. KfB* v >A l ©fl-fK 

>f££^g 5 ©;**y>£i£3Hi4. 0XT&£. ££#61*3 

£©TE0S#Xtt:i-y>!e£g« 5T3B£ 
£ ^fc* \/>t— * -V U 

— >^\y K 8*EKk. :* *X> <tTE0S#X £ (Og 

-> U 3 > O X 7 7- Wa£ ® Jc H o T — ft jE£?i A* fr*> 

SB^GDiiJcrX^Xv -TEOS CVD NSCfg! 1 4 £ 3000 A £>J? £ 
CigEUfc. ^Oy^X^-TEOS CVD NSGM I 4 CD fi£8H^ 

# RF/W-£ UTte400KHz, SOOWit 

3.56MHz. SOOWfD^tt 1 KW££*ffl L. fi£ IS PS W £ 2 Q g> £ 
Lit. C<£>X ^X^-TEDS CVDXSGJBM©&J5Ua7;i'5 
S^U<D±-C'300QAT*^t5^ ^(Offlgt ttlOOOAgS 

[0 0 2 9] ^'j3>!?X770TIS!SS&Xi' 40 

'Ja>!>I7 7*^tf>3-^ttet. lOOOrpni TlHlfc 
100i I /Bin (Dm&m^Jl'T )VD-)ls%\0& 
MgfiUfcS. 2000 rpn T60?£&&$ ttfc. >U 
3 >^I7 7*0 1 liSTEef t >/^i:*AL. 
T^jM^T^V >~7E0S CVD JiSGjgl ! 5 £ 1 0000 AO 

(36 1 J 

400 "C 50 
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545 f$ 

^XAX^'s^^lttf^&fi© 1.5 l/min 
HiStf^S 65 TC 

:T*/>S8£Sff^<iDBESiS8fES 7.5 l/ain 

5 ggX 

»J 731, #7>z7?Efi 18 I/bib 

C©«fc otz LTBl£Ofr*\/>~TE0$ CVD .XSCBffSttT 
;U5E*mH©m**^-X£iS«K 6tf/i7f7 

fc. 

[0 0 3 0 ] (tfc«*f 1 ) i£&#l 1 t UTS 3 IC^K-T^ 

©JbK:7JVSESn3tJI£j*U. BPSG«:fe±l)l7rt'5E*f* 
iiCl X ^XV-TE0S CVD NSG 1 4 * 3000 A (DM £ fd ?SJ 

<» ® i tc^-rs^^^ y/trttcxn, ^ififiupi^ 

eOfieJM*fr-C**/>-TE0S CVD SSGB&16& 1 0000 A©]? 
5 tcm& I* It. JtttW 1 T?(i^-y*> - TE0S CVD ;Y$Gj&l 6 
© 7 S SB^ 13R3 <om & ~C * o T # K 0> 4^ -f 

[0 0 3 1 ] {^SS^i 2 ) (C^-Tcfc 3 t'v"J n >^ 
tgn^^®tcX^X^-TE0S CVD ^SG ®!22£mJ5£b. 

. 7.^ — 7; r|30. Sua -C^^Ufc. £ {:: 7 ;U ^ £&23 

©fiELfc. ^fc. y— ;HBS£16l/£& t ^Uzr> 

tRj«©fiElia*ff : T^-V/>-TE0S CVD XSGIR25$ 10000 
AcDi^$ (C^fifebfc. S 4 iZ*-? J; 5 IC, ^-y>-TE0S 
CVD SSGmZBti^jfFft^^v X^.^ U— Sf^^U, ¥fi 

[ 0 0 3 2 ) (itlftffl 2 ) @ 5 C^ti o (C -> 'J □ >® 
fe2]C5±(CBPSGM22^^J5£L. S S C ©± 7;U S SS 

i^TiN J£24£^/&Lfc't£. /-^JBS^fiBrc 
<. y'j3>fi77tBit*tE^5 1 t>/ , f(*ji:A 

1^26^ 1 0000 AcDi?$ tJgjsS bfc. ^Oct^tCbT^fiX; 
L£;4-\/>-TE0S CVD NSGm26(Cli^< tD^< K 2 7 ^ 

co o 3 3 1 Jt&Lfrnmm i , 2a^r^it^mi, 2 

IZ t fc-pT^J5£bfc^ , />-7E05 CVDNSGm^TDS(Th&rma I 
Desorlion Spec I rose opy) Ifffi^S ^ M Tfflffi C 
fc. COTDS ^fiB^^li. ^I77^l!0aLfct^i;fcfc 



13 

&mmm\zxn* ftassrHT'Torrs-eitstcsi^. t- 
^{tTjni^-r^. c©iD^4 j f:'?i7 z^ifedisn*. 

Jfc;tfX£Q-Mass^^T#tFr-r£ t>©T-ifc£. ^ © J: o 
/ctTDS f¥4ffigff £flH>T£<h LT?MMass No. 18)£##t 
b^7i«. H1S«1, 2 ©;*-'/> -TEOS CVD :VSGK3&»ett 
*IJSfttlilSnftA>ofcAt, *t»W 1 . 2©*y>- 
TEOS CVD NSGRft>&tt 1 *fr£l±£<©7K*<ttm2tl£. 
[ 0 0 3 4 ) *»9Jtt±i!BLfc3St6Wl;:©*IE3fc£n* 
£>©-?«&:<. °Tfi&T&&. 

fcf, ±^ufc^JSWTtix^ y — jums^^Lfc^tc^- 

y>-FEOS CVD XSGR$jgft-r£J: L£#<. EJS^ 
>M I' ^JS-T £ * */ > t TE0S©Zg £ # X (3 TMOP ( t r i »e 
thy t phosphate) *5«fctf T.MBO r me thy 1 borate) ft E ©#5±5 

-5 C <t (C J:oTt7 >-TEOS CVD PSG m-^BPSG!g£ £ 

T teTEOSfe'ttTft: < . ±SEUfcTMOS, OHCTS . HMDS, TM 
CTS . SOB , DADBS . SOP tZ £* & ffl H 5 d <h T? £ ^ . 

[oo35] (n^fisj 3) a 2 iz^Lfcmmm 1 £(§1*31 

C->'J3 >fi&l I © -L £ l^iP A* 6000 A ©BPSGIgl 2 £r^fi£ 

u. $ &ki^-©±k:ss£ i ^» ©7;u = £&i3& ^< > 

rtJO.5 /in . X"< — XrfrO.S p. a TJgJ&b* C©BPSG^ 
iSct^T^iE^fOJblcy^X-^-TEOS CVD NSG8gI4& 
3000A©JP£ tfBJ&Lfc. C©X^X*^-TE0S CVD NSG 

£2.2 Torr£U. TE0S21.8 nl/ » ©tiJ^T?#tj|& b , g£ 

OKHz, 500W «h 13. 56MHz, 500W© £ si I KW £&fflL. J&lgl 
&fffl$:20&t C ©X -TEOS CVD SSG&I4© 

JU5Kai3©±T3000ATft*A«. © {&J M IC 
Hl 500A@KLa>J&j5fc£nTl^fc^. 
[ 0 0 3 6 ] ^Id. yij3>^I77©TiS@^/? 

>j3>!)I7 7 67t:>3-^CIt1*, lOOOrpn TEG 
2 it&^b lOOnl/nin ©CTLMT-y ^ y — 5 #R3*fe*|i 
®fe&£ 2000rpn 3: T± tfT 608*13 ftjg £ "tt 

I^CagAU. WT^ESm^^-e^y>-TMOS CVD NSGjgl 
£ 8000A <DmmtBf&Ltz. 
[»2] 

2fXAX7^©gSt;tf:*fftS 

IM. 7m HI jm lt£ 

d © «fc 5 13 L T u * y : 



400 t: 

360 0? 

1.5 l/min 

65 TC 

7.5 1 /ra i n 

5 max 

18 I /rain 
TMOS CVD NSGpl5(i7 
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;i^ge&i3r«3©&^x^-x iffft^fy^ 

[ 0 0 3 7 ] (it&M 3 ) it&tfi 3 <t LT_hi£LfclSJ6 

£ £ (C ^- © ± t ji5 £ 1 u b . ^ -T > rtiO. 5 tfn , — 
Xrt30.5 /it ©7^ = S^13i£^fiEL, BPSG^ i5 J; 2^7 
;b 5 fC y ^ - TEOS CVD imi4^3000A <Dm& 

^-©^, > ^ y — Ji^m^mt^ ate< , s i i:^ 

1"S^5 l t>A^lCA#l, 4UT©fi)cBI&#T3J-y>-T3l 
OS CVD NSG0 ^8000A©J1$ C^jSLfc. 
C*3) 

f&mr£& 400 *c 

f&mmm 545 g> 

tfX/tZf ^^©M^^*X^S 1.5 I /Bin 

isf&tii&^ 65 r; 

20 ^-^>^±^m^(ommwim 7.5 i/nin 
^*y>aiffi 5 lis 

tf'J 7N, ^fXotS 18 1/ain 

CI ©tttt« 3 TlS^t-y >-TM0S CVD NSGm©7;U = S2^ 

i3isn ©JH&& -cfc o^i^©^< KAsj^jssn-c 

[ 0 0 3 8] ±^Lfc^JS0iJ3*5<fcCKJt««3 k:j:t>-C 
LTc^-y >-TM0S CVD XSGKS-±^ UfcTDS S¥tiB£g 

0. 18) &ftm Ltz&. mmm 3 ©sj-y >-tmos cvd .\sg 

30 K^6K7K(i^t*fitii3^n*:A»ofcA«. ifc^^j3©^"^y* 
>-TM0S CVD NSGK^^ li^-< ©**«ttai$nfc. 
[ 0 0 3 9 ] (HSg#J4) ^1 ©^JS« 4 (lfe^T»iTt-l!S 

X^y— Jl,->i7n'\^-tf->SaES:fflti* i t>©Ta&S. ISI 
2 iC ^ L Ac ^ 1 ©HJgW 1 tHffiC-> U 3 >S^ll©_t 
ICJRJ9**6000A©BPSGKI2S:®JSE 5 £ (c © ± iz IS 
$1 mi ©Al KJgjJ £ 7 -f >i(S0. 5 tin , X^ — XiffiO.5 
T-f^J&L. ^ICX^XV-TEOS CVD NSG 1^14^300 0 
40 A©J92 (Cf^gELfc. C©X^X*^-TE0S CVD NSG f^l4 
©SsE^^liH^^l l t mWi-V&Z. &iz. i«x^y — 

EOS CVD NSG ^ ©^^CJg^tfc. ^©^j^^ 

frte^mm 1 i:(sj CTft S. C© J: ^ iC LTmffc U^cO, 
-TEOS CVD XSG IK tt^ . ^< ^il^ 

[ 0 0 4 0] (!£J£#J5) d©^ffi^J5TK. CN'S^^T 

:ni;7h7th*D77> CTHF) ^^4i^^<h LTJD^_ 
50 £fT P t) ©T^^>. 02tC^LtHSg^|^ 
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FimiZ y'J^ >a^J J©±»CM^^6000A(DBPSGM12$: 
J^J&L. £ £ tc-£©J:f::&2 I fin ©AJK$g£ 7 >*S 

0.5 tin . x^— m» tj^^u. jfctcx^xv 

-TE0S CVD XSG SI 1 4 * 3000 A ©JP $ K B f& V ft . £2)7 
^XT-TEOS CVD XSG Bt M©fi£R£*Mi1SJfiW 1 tmm 
TrfcS. liTt h- h >J ;HHF ^i££XtT>:3- 

h&gLfcgU 0,-OMCTS CVD XSG^£l am ©/^£fC0 
s£Lfc. £©jfcK£:frtt$&2©;tfXA75©gg«-75t: 

T^j£UfcO,H>HCTS CVD XSGKfeJg#j£*tea*&< . # 10 

[oo4i] zwnmm e -eis. on, ^£ 

Hfc <£>©-(?&£. 13 2 [C^L^^JS^] tR^tC -> >J U > 
graU<BJ:C«ffj&*60O0AG>BPSGKl2£JgJ«L, S 6 tZ 
^ CD i: IC £1 £ 1 ©M£&$ ^-f >#Ifl. 5 M * X ^ 
-X<*I0.5 fin TTfBlfctv. #TfcX^X^-TEDS CVD XSG 
jRH* SC^JsKLfe- £©X^Xv-TE0S CV 

D XSG BlJ4©J&iB&fM«iB« 1 fcf3tKTi&*. # tC. 

- bLJ* tf>3— hiffllLtt. 0,-TEOS 20 
CVD SSG R«l Km (0®$ (CfBfiJcL^:. 

S CVD XSG K n£ <t K7>«ffl6H 

& *f ft ^ S CD © T $ -o it . 

Co 0 4 2] (mfo&l7) :©SttW7ftt. C0GHg£ 

^T£¥&£Ti£4as^©^rl&fc£-#i<h tytfflt^feo 

T?fcS. H 2©3SJ£4Ht|5I#tC-> l J >&«ll©-t£K 
JSW600OA©BPSGtel2fcJ&l£b. $^>tC^O>±tC^$I 
p (DA I @Bf&& 7 -f >4B0. 5 izd . X^ — XtfiiO.5 urn 
T^JJ&L, ^KX^X^-TEOS CVD NSG l£l4£3000A© 30 
#£fcJ&]6fcLfc. C©X^X^-TE0S CVD XSG RU©» 

— S^^U. 0,-TEOS CVD XSG & £ 1 it a ©^^Kfgffc 

L^r. c <D&m$kftizmmm 1 tHtT**. £©«fc5 

tCUTm5S.UfcQ,-TE0S CVD XSG K fc«!©&.*tta<6 
CO 0 4 3 ] <|6i60iJ8) £©^£J6« 8 Tte. If S£*T 

(OjttiK^I ©Alffi*a£7-f >#B0. 5 . X^- 
XffiO.5 n® T?Jg&L. &CX7XT-TEOS CVD XSG & 
M&300DA CJBJScLfc. £©X^X^-7E0S CVD 

NSG &M©}fcfiR&#l±!lffi#H £|i|tSTa-5. tT 
U->*>: ^>-tT>( #lfitt = l:l)g^^Xtf >3- hita 
mistz'&, 0,-TEOS CVDNSG BH £ I m n © £ lZl&$Lls 

fco c©j£§i&{>m3iM 1 tra ct&&. -©£?k 

UTJBfifc L,fcQ,-TE0S CVD ?*SG fg t> 11 © £ A < , 



) ^BB¥ 6-267939 

CO 0 4 4 ) <m££#l9) C<OSgJg0!(9--ett. x^y- 

tC^0A^6OOOAcOBPSG^U$^J^U. $ £ fc -e « _h (C i& 
*I un WAIgegg^^-f >rfgo. 5 //1 . X-X — X4i0. 5 
an ^CX^Xv-TEOS CVD >'SC ^M^3000 

AomZlzBi&Vfz. Z ©X^X"7-TE0S CVD XSG ^14 

AMO'J y NHotMf;^I77^ 1 »H»t+, X 
K>K5'ft (500r P n) 5 53- r«1^^ $ tf*:^ . 1 K: 
^■TKJS^ ^ >A(^CXnT0 J -TE0SCVD N'SG m&l it a 

<Dmz\zBf8.vTz. z (o&mikftitmmm 1 ^i^j c~e 

CCDJ; z> iZ VTffZtfZ LfcOj -TE0S CVD XSG 

[00 4 5) f^^^jio) zommmio-vte. x^y — 

I^|?^6000ACDBPSG^12^ Jgfi£ U. $6tZ^CDJ:fc^;^ 
1 p.m CE>AlEtl£5'f >fS0.5 MB . X^— ;z 
n -Cm&V. &tZZf? CVD XSG KM$ 3000A 

©f?^(C^SJELfc. CO^^XV-TBOS CVD S VSC |H <^ 

«fc 5051 fro fc. H 6 tti8SSl»»Jia?iS:fT-5> 

x^y-;u^ioo r c ^ & -r s «t 5 tz -r & . ^fc. 

Tffllfcttx^ x— ^*0«!-rs*:*©|gi»yt-f X35e^ 
tt*. ^3g3l©«Jt«(Ctt^ft^yt-f X36^^; 

t^. S e.tc»^c^< X37=&Sfe^S. 5t:cC» 

iggi:3)o^Lrx^/-;^^ibL, ^^F*3^x^y — 

\zu$\i** z ©*-tr y h ^#S3u*3C xn, S^KX^ 
y-^^^ic^r. c©*g£-. x^ /-jn^^->x ^ 

ifc©/'C^->H*;i-^AOiitf«i:pK:r*. x^ 
/-^^X©«Stt25JS LEL ^±it5. ^©^ t 

Kg/ca J ©i£77 LTio#fymigi-£. ^©jr^Tisa*^ 

t5^H«i§b. «^TlO»H©«*a«Rofc. *©gg 

0,-TEOS CVD XSG IK * I w a ©JS S K JgJ* Ufc. C©eE 
fK^frtlUffiW 1 t [si CT'*5. ^©J: -5 iZ 
fcO,-TEOS CVD N$GBBfcig©&*i£Ai& < . ^-f 

to 04 6] it. ±i£Cfc^Js«i-rtaT«!Sffi$^t^ 

Yfc^^Tj^S Lfc «JE^-y>-TE0S CVD XSGJ^-&^ 
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fiEt5«t5l:lt^ &BECVD SQJECVD . 
CVDaSfctt7t©)^CVD ftSrSJBLT^/V-TEOS CVD .X 

sg m&m&-?z c<hfeT#s. i^utujg 

fisjiZiS^XH. W^->7>CVD KtBfBl*&&&i: LTJB 

[0047] (^mmn) m7 tz^-rxoiz>^j a >o 

X77^1©±CRJS*t 300A©y— h&<fcJB42£J£ri£ 10 
b. $ e.fcl-C'©±tC# U U 3 >«fc DfiJt-5y— KSffi43 
t^sELfc. #tc* y- KK*fcR42i3,fctfy— h«ffi43 
(Ogffi^i^y-J^llt. *0"Jcdx^ / — iz 

&^T\Z. y'j3>^I7 7^^t:>=I"^t:^^, 20 
OOrpi T@*5 6 1 CC/secCDsftfiTfX^-Jl/T^xi 

— JUfc 3 e>Hgfc#L;fc», 40 2 it it. >«J 

eiT»^m^^-Ef^a^v>-TEos cvd Nsct o jsfcs-y- 

-f K 2 a- — JHB44£4Q00A©K»fc:jgj£ Lit. 
[|£4) 20 

J&J^S^ 400 TC 

360 # 

* -v U 7S3S^X©ifSS 18 1/nin 

1.5 l/nin 

tliStei&S 65 *C 

5*-l/>M^^B^<OK3R«tS 7.5 1/nin 
*y>iSSE 5 III 

#13. r©<fc5CUTJej5Rbfc^- , y>-TE0S CVD KSGJ: 

KC*-;Hfi<4*^iB«a^ttX7?Ay^ 30 
LXy— h ^l^4 3C7>^J®iC-y-< H C? * — ;M5£?gj& Lfc 

S Lfctt(CJgJ*bfc#ffi**/>-TEOS CVDKSGJ: 0 
it-f H ^ * — ;i/45»i#< F i bJ£]53c£n-cv*fc:t>££ s bfc: 

ltfit'Jv5^fc©Tfeofc. ■tr-f F ^ * — ;U^44 

^i-^yty^tsiR. M^IS^©-^ F9*-;i^#: 

T. *^05^^-y£8KtSCt**-Ct5. 40 
[ 0 0 4 8 ) <tt«Efl»|4) tt«E«4 i: 9 tC^-Tct 

O iZ is 'J n >Sffi41(0±Cy- FBHfc042£:JgJ&L* * 

Lit. CCS-Ctt±^L^^SSM!ltl^m'tffeSA«. Jt 

«0i|i:fcnTiji^ y -jh&js^jst c t & < . 0 i tc 

T^JE^ 1 / > -TEOS CVD NSG «fc O fi£ 5 "tr < h'O^-^i 
£ 6000A©JS$KJ&JG&L. $St^iBXy?^7i7£ffi 
Lty- F mM4 3WffJj@tC-^'f K JU4 6£f£i&b 

it. I*&#JTJ&f&£frt^y >-TE0S CVD N'SCJ; D J55c3 50 
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t*-f Hc?*-;uK44(ztiH9 (c^-r^^tc^^w^-r f 

.47#JBrit£nT*5 O . ±^ Lfct C ^ 
fiB(TDSWffi) t«fcW F O * — JUBrt* J: 
Sfibfc^^WCD^JSWtCtt^T 1 ffit)*#^ofc. CCD 
Jt^fcTDS »fcg»*JBHT£<*: LT*Olass No. 18) £ 

##rLjt#, ^mmx icD^jE^-y >-teos cvd .vsgj: g 

tt»OT©#i£;a-v/>-TE0S CVD XSCfc Ol£<&1f< H 
(0 0 4 9) JbS£Lfc*3293C«i:.&¥3*«:&a©Sig:# 
O^- (4. BHF X + > F (IO:!)l:Wt5X7 ^ >^ 

i — h. tjoxm— it, mvt&jLZ/m&mmz. it&&\4 

&->^ ><t LTTEOS^flH^ SitJBE CVD 
Lfcfc® (^^B^CD^^l) <h. TEOStffiU. &JSECVD 
&£r^fflLfcfc© <.^mm(D^m2) £^LT:fcD. fSSJ 
foTifiS® £x^ y — JUas L*r h<D~C$>2>. £ 

CVD ffi^SfflbfcfcCO (t£^<D^fel) . iiSLfctfcft 
0»lCOcfc 3 (CTEOS^ffi ^ffiCVD ffi^^^bfct>CD 
5fc^>^^2) i:. TEOSfeffiti, ^EEECVD ^5rSJ^Ufc=t> 

© (^5fcff>^r^3) t^^n^o, ^rnt>x^y — 

;U jfft. m it fr ^> X U ^ . 
[ 0 0 5 0 ] 
[St 5 ] 
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>ma<o*is £;* & / — jujtEL.a i>/c. zv>* * ; — 
T©ritK*fr-e*JE**/> -tmos cvo ssc±osKs-y--f 

10 [£6J 

400 *c 

&.mmr$ 350 # 

^+'J7§i^^0^f 18 l/niti 

137.n7 7^<£>$imJd XffiM 1.5 I/nin 

HiMtergg 65 "C 

>36£&«'v©&3ft8lEfi 7.5 I/nin 

3j-y>»« 5 lit 

friz, d©J;5CUT^lStfc^»/>-T«0S CVD XSGJi 
^*y>-TM0S CVDSSGct K O * - )U iZ U ^ 

f t> ^ n t ^ & n <t 1 1) (c +>- < k ^. * - ji ^ (djus 

C?m<£ 0 fe^E< ^tD^ k 

[0053] Lfrmmmiz<D&m&t!nz> 

^JE^"V r >-TE0S CVD >'SG^fcfi^a^-V r >-T>!0S CVL> 

A^. 5 0f Y > A^^i^-r STE0S t^^/XOS'&^XtC 
TM0P(t rime thy I phosphate) i5 i ( t r ine t hy ] bo ra t e ) 

te.£<DM&£Zfi*'ym(DT Jlzi*^ K^X^ F-/t> h 
tlTDDASCtC«fco-C*7>-TE0S CVD PSG ^>^V" 
40 >-TE0S CVD BPSGJ; 0 f&Z>V< K^*-JHI*JgjiKt3 

*©J5£-rS<fc 5 ^ Lfc^, MffiCVD ffi. teJJECVD . ^ ^ 
XVCVD te^ftitt^QSCVD i^^Utt-f F^* — 

ii^it-f H!7*-JI/i&igfiet5J: o \Z Lfctf. 

\z&t\&*mwm&t.'m\ irat©r^ i 
so s^iswtc^^^Tstwr*. 
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[ 0 0 5 4 ] (HSSfiSM3) HI0fct##S9Ifc:«fc*¥3>{*:£ 

— g&#£^-r*>©T-&-£>. > 'J => >Ste51 CD±(cmiP^ 
300 AGD$fcgffcfl5 2£Jgf&L, $ eiC^OiKCiS^O. 5 
xro . ^-f>rtJ0.3 mi * X-^ — ;*ffr0.3/Aa <Z># "J i' 
'jD>53©g;^t)g^t4. C co# D ^ 'J 3 > 537i<m 1 

f£L, ^cog^E^X* y L£:&. ~>Uzi>^x 
AW^-\/>-TE0S CVD XSG ^ 55 £ J^fiE L fc t£ S§ 5: £ 

^esjcox^ y xtf>^ — 

:itt£ 2000 rpiT@fe$^ft* { b 3 CCOI^ y 
[0 0 5 5) ±i£L£J:?lC|ag£fc|g54COTtt!j^®£X 

j£;^r >n^(cfifti^b, ^T£Dj^^^fr-e^-y >-teos 

CVDNSG M55£5000Acr>|g|J¥l3 J^fifc Lfc. 
[317 ] 

400 TC 

f&m&fffi 300 ^ 

j-*j>m£.mm^<D&mwtm 7.5 i/nin 
**s>mm 5 ma* 

+ t'J7gi^^©Biifi 18 l/nin 

CCDcfc o \Z UT^fiELfc^-^ >-TE0S CVD NSG $s55i;£i§J 

77^i? HifcCD&^P«fl^C9it*j&^te(C@nTi5 D . & 

[ 0 0 5 6 ] (tt«W5) SMtttt«EW 5 HioTaajt 

CDfch&#j 5 TMi, -> U 3 >StS61 CD±C:0J5rt<3OO A© 
&8E{fcJB62£fgfiEl,. £ h (Z^©±tC|^$0. 5 /in . ^ 
-f>rtiQ.3 m d , Xrti0.3 Mia CO U -> U =t > 6 3 

>S3(O_hl;:&JS* ? 200 A(D^^<tm64^Jg^ L. -^coge 
®£X^ y — ;HHS-f -5 C<!:^< v'J 3>^I77?:1 

>-TE0S CVD NSG M65 4 0i£ L fc fc CD T & £ . fftfc 
^ . ^®E-ffcK64©Sffi y-JHiU^t ^ £ 1* 5 j6 

*)CDT&&. 5 Tti^-y >-TE0S CVD NSG ^65tC 

^<©#< H66*t^4UT*30. 3?® tC < CODDfi67 
A*Jf$J&£ nT±5 0 , iST*"^ h tfc O gfc 31 P»1 ^ K> il * & 
^ltt)SUt)(DT^of:. TDS 3¥fifige£ffllr* 

TJ&tfXC ^iiLTMass No. 18 CD ?k ) I¥ti5£fr-2£:£ 
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C^, tfc«M 5 iCfc**\/>-TE0$ CVD XSG J& 6 57j>£<0 
K^Xtt±5EUfclCJS«I3(c:«fc4 3j-»y>-TE0S CVD NSC 

[0057] cmmmio c<Dm&&i\ 4 iz&\,*t 1$ , t 

JfeMS^ffp^^ffc^^iiLTx^y-^^f ^to 

JtC&J5a«6000A©BPSCBgl2£J&ricL. $ <=>K:^CD_fcK 
i££l u a CDAl82$g£ ^< >*I0. 5 m» . X ^— XfeO- 
10 5 T^/&L. y^X^-TEOS CVD NSG ^14^30 

00A 5 (C J^fiE U^:. C <D y 5 X^-TE0S CVD N'SG 

Mvn&m&fttemfe&i i iimm~c$>z>. sox x^ 

7 T 1 ic^fs;^^ V SS^I LT0, -TE0S CV 

D XSC tfB C0J?$ \Z&}$. Isfr. Z\<D&mgift*>m 
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